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r.iI^L*^^f d^^AONIB FRANCAISB 
DBS FBl^OL&S, m Fttmch OQipofWio body, 
of 5 roe MlcJW-.^»go» FttU 16 
Franca, do hereby dcdm the lumtiozi, 
lor nidcb we my fhmt m |>atmt 
mmv be granted to us, and tha 
neihod by widph it u to be pctfbnned* 
to be parttculaxly detcribed ia and by the 
f oEovi^g atatesoent: — 

Ilia preuat Jbmntion 1> eoncemad wtth 
««piaratory dciSlafl a»d in partiDtdaY to tiia 
proteotiQii of a drilled bola agahiBt cavias 
m and itignm of vater. 

Xnowii taetiod*. In apHa of Ae proarew 
•Ctaoved, an have the common cbarao- 
lerifbD of protaotifl^ the drftled hole asatot 
caving in <rf the strata paiaed Ihzofub by 
meM» of tube* which are sent down ai the 
MDeg desoenda. TOa type of pnt^tectUui 
whirfi ia costly, doe both to the thaa 
repaired to place the (ubca in poillioii and 

of the tiibea used, k pattteolarly tionble- 
aome in the case where drilUiia methoda. 

ployed, beoaoBe of a lo» of power, diieto 
rubVag etf the djiUtoa tool drive ahatt 
^pSnit the walla of thTWe Jbole, U added 
to the above diiadvaxitaM* Thlg 1o«b of 
power may be oon&iderable beeanta this 
shaft jn^ be as tauoh aa aeveval milat ia 
len^ Ptn-tharmore. when the toob reavie 
c^bIqs ft u iLecesaary to ndn the drive 
J^Wcti, compripea lei^gthi of lod 
■crewed one iato fie other* and imierBw it 
^«greaaii« the coat prioe ce 

-«i255JJSL*^ of bore*oto driOhig catted 

rotary tdetfiodtobecMae <be dilvo dialt fa 
vn^fced V • fittlble armoured hoia Ibr the 
tod driving motor aod the flexible hoae can 
be woaod up or ntfwoand by oieae* of a 
la adifltlon, theipace taken up by the 
d rilling platfong can be reduced ui aka. 
However this method doea not dbpente whh 
the need to protect die driOedhofo luhuE 
tteel tvbea topreveat caAng in of^iSSS! 



Fiuthermoze, U ii eaaential to ensure a 
perfect aeal iDuad the OaiKlhle hoae ao aa to 
avoid the conatderable danger if an eruptioii 
occariv 

mv^Sa^'Snm ii pn^jdsd^ ^£od^ 
eaploratoy drUHag compriraig drUUns a 
tola and i^gddfaig a to«>lng noimd the mU 
of ^ (Mled hole abmdtaneonaly with 
drmhig 01 ttja hole, the tcSTp^toi 
cavUiB to of the ahrata and iagraai^water: 
Aooording to aoother aipcct of the 
faveadon chore is i^wrlded • 
mggfd of ojcploratmy driOfag oomnrlalne 
Mffing a hole by panliig a ddS?^ 
dojftwanHy tootigh'ihe earth, moSSfaSTa 

ti^ moid^ed tublfl^ 80 as to pxevrat reladve 
jMdie tobing and a force it asnrted be- 
l!S^-~J2f.f*^"?y eay^able member 
and the drilling tool to cause tfaodrininn tool 
to progress dowowanPy. 

Thus, op dw snzface, inttoad of havlne a 
imp stock of plpei alwiQm ayaflable» i^Sa 
an aasenxhied one to the ofbar aa driShw 
^ » only naeemary to have 
ava^We a stock of tnouldl57 iSt<5SS 
wWchwe l^iped into appr^LitotKSr 

cooneoted wiA and above the dri^ toS. 

mmpofted fadffiediatoly after drftthiff 

S2g-»J«l*fdiaay ba protected from the 
^ •iteeve which b ^2l£d 
Wow it, TOs «nbles the tobhig to beS 
fcctively protected during Ita uonldtos 

me imma Conner aad driDing tool hoUer 
Me cHectlwely jealed tor iombtog SmS 
to be po^tected honx the atraf a ASTnl 
reselt, aU water ingfess. ^ 
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floiwit of tlic macbulo ol Figaro tT 
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6 dmLg iti 
■T---«i or fock 
the plsove. 



50 



body I 

■•"•"ei >< Bua «. soeftm If fc^ 



sl^A^jrd^lBte imha 15 tad iT^^ 



90 



95 



100 



IQS 



55 



60 



S5 



to. eaahles til Che d 



^ iOiBtxstod to 



Sd Is'SdfcSj?*' hemtlng element 17 



desi^od 
The bflitt 

'Ti^tm*^*" Y^saw to mcrewe the 
TJnk 2$. wiedfet Om mmniiioii 



us 



120 



125 



130 



BEST AVAILABLE COPY 



10 



smh the drilBng deptli th\x% 
ini«&tlon preunire tor tht weOm at fanncrt 
15 nid 16 wfakh li M bars UBiber thui that at 
the bottom. Flcxibla hose* 33 and 34 are 
heoted tbTis cmtaiing tbat the vtacodCy of tha 
material ia not lowered* A rwlvc 37 enables 
the latroducttoA of hardsiier iato a ftatie 
silxer :S8 to be HOTped. Thk aOov* «tallc 
mhcer 38 to be draioed of haideoor. m the 
event of a temporary stop in drilUnft^ before 
role the feed of ff 
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valve 39» vhich ooninUs the feed of redn to 
bkloctUm zones 19 or 20l eocording to 
whether tiibfaig 8 or tleeve 6 ii belne made, 
\t dosed* It win bo uiider»tood ifiat two 
assemblieft exist sMlar to that shown In 
Fifore S, one for the sleeve 6, the other fior 
the tubiag 8. ^ ^ 

Thus H ivfll be understood diat drouits 5 
«nd 7« illustrated la Flnire 1, eech comprise 
two ohaaaels* one forme resin and the other 
for the hardener, the ofaaanel tor the latter 
being proved with m vsIto sndli as 37 
locaiedoEa fSkio inlet side of a statie mixer 
nich as 38« Ulcewlse, valves such as 39 
contxol the flow of each of fhe redns and 
tboy are located one in rhatinftl 7 near In- 
jeoSon a»na 19 and the other in chsiuiel 5 
near iaJectUm none 20. 

Tbe advancement of drilling and the 
forming odE tuUng 8 and its sleeve 6 are 
csnied out as llluslrsted dlmpummaticaDy 
In Figures 3 to 5« In Fig^ 3> ueevea 11 and 
12 are Uhistraled deflated and Inflated 
respeeHvely, Sleeve 11 Is fsst with body 10 
and desoends with bo^ 10 as a result of oil 
pmsmre. in the general drcoH 23, asertod 
on pUton 40, fsst with body iO. tmder the 
oonirol of control tmtt 9 (Pigmne 8). <X1 
entering the top pari of cvlmder 42 via 
oirovit4i pushes the olstan down, sleevn 12 
remaining fhrmlj appaod against tnblng 8 by 
mviottiuiflatlan of the iteeve.'Tfaus, as tool 
& progreases downwards, body 10 descends 
reUtive to sleeve IZ Poimm 15 and 16 ftot 
>/rath body 10 also d<«oead and, dminf fUs 
movement, a corlahi amonot of rom il 
eortnided In none 20 to fonn sleeve 6, the 
re^ grsdually polyme^ng fn the regions 
of the heating element IS. whersas^iethk 
eatmiled te low 19. tbe Dow oC whi^ U 
dlCferont from the reilm vted In the nisddng 
of sleeve 6. polymerises near heathig 
element 17 to lorm tnbfaig 8. It is of cotme 
imdeKstood fluit the anaatltlaa injeeted sre 
In ^roportfott to tha downward progress of 



the tool and tbe thlcltness oi the respeci 
slesve or tubing. Pbr example, the sUen 
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deflated to enable it to lake up a lower 
position as the result ol in]eotiofi of oil into 
dm part of cylinder 42 located below piston 
40»Tho automate inftaHon ot sleeve 11 may 
be cnsured.by an dcctilcal bn^pnlse from an 
end d strobe stop S8, the unpvlse being 
transmitted by wire 61 to oontrol unit 9, 
Figwe 8. As solenoid flap vatve control 
cttcoits which control hydivnlio iEeed to the 
hrdranKo circidts are wmI known, details of 
the vsrions ctrouits ensuring inllatian and 
dcdsdon of the aleevM have not b^ea 
Ulaslfated. Thos, dming a period ol time 
wUch may be vesy short, sleeve 12 moves 
down to a lower iBvel BO thai whesL the tc^ of 
cyUoder 42 is close to idston 40, sU Ihst kt 
neoesflsry is to apply oil tmder presstife once 
again iashle sleeva 12 ana release tha 
pressare inside sleevn It to return to the 
bidsl conditions iShistratcd in Figure 3. Per 
thb purpose aaefldcd8trokjegtop59may be 
used wMdh sends n releasing imptslse by 
wire60tocaaitrQlunlt9<.PIfti»feal and 8). In 
Figure 8, then, art tooad the oH dreuit 23, 
resin mipply cinndt 5 and 7 and mud drcnit 
4compnstng a darn nbnnnel Aa and an op 
Ohanncl 46 hi aone Z, Flgnre 7. 

A high pressure pump 45 snppOes Oie oil 
neeessarr to inliAta formers 15« 16] shield 22 
snd sieeves 11 and 12. AfirsI circuit 43 leads 
to controls CIS, C16 and C22 for Inflntlng 
fonners IS. 16 and shield 32« In the same 
wi^ a seoond dreah 44 leads to ooatrois Cll 
sad C12 for sleevas 11 and 12. The assembhr 
at circuits 48, 49 aad 50 ooattoUing eonttola 
as, C16, and €33, and elsmn^46 and 47 
oontroning oontrots Cll and C12 are placed 
ender the control ol the goneml control 51 



leve 6 



may be about 10 mm tidek and fte tvUng 8 
about SO mm thick. The eontrol naif 9 
controls the supply d redas. 

The tooloonnnnos to advanoe downwards 
untH piston 40 reaohea the bottom of 
eyllndar 42. F^{Ure 4, TllJs leads to Hie 
immedlats Inflanon of sleeve 11, FIguro 5i 
wfaidh hblda the body 10 while sleeve 12 Is 
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ng or stopping the lozih _ 
id m conse^nenDB piitom 40, tha 
of which deoands oti die ofl fed 
41* Gboult 41, serving ohsmicis 



for advandnj 
Buchlno and 
movement 
via (^^t ._. 

C43o end C426 controlled by ocmtrol 
chattne|t62 snd 63 frotn ttM general oontiol 
51, enabtea, via ehaaanl C42b» tbe dritt to 
advaitoo do w u w mtila and fhe sleeve 6 and 
tubing 8 forming maehiiie to daaoand 
sfanultansoudy, and enables, via chsnnel 
C42fr, cylinder 42 to descend after deHatloa 
of sleevn 12» WIrtf 61 and 60 transmit the 
tmpnlsessent outbsrtheend of stroke stops 
58 ami 59 to the general conlpol 51 in aroex 
to control the antomatio setting in liiotwm ol 
the inflating and deHadng opentloos for 
deeves 11 and 12 via eantrof ehannab 46 
and 47. The mud dicult 4 Is also jgaoed 
nndsr the control o( conirols CP and 
CO fbr three valves B, F, C (FtgOre 7), these 
controls being plsceti under me control of 
cootrtd uutt 51 by chimnels 64* 65 and 66, 
Valves B and F mmr be fiosed in tha event ol 
flie forming maehtna being stofiped or dtifc 
to detection of a hIgiL pressum sxme by 
detector 53 con|A0d to eontrol tmit 51 by 
CSX In this nhistrBtlai, the Bon6 inc i u d te g 
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thetubo mttklng muihina, ml tfui lnfimtabl» 
*lemfe«, bu be«n imlioated by Oi^lrtter Z. 
Tlie mouldiiig soae hu t^een iniHoatcd bv 
m« letter M. As fu* u fh« trntd eirctiU b 
conccrna*, it ii leaa Hut It ' 
P««JWo bo»3md retuinod 

tl^a^aHS^I •S*?'^- Supper oirctira 3 ana 7 
for re^ and haidniten «re placed iiniiar 
tto control of conlpoli C35, oTiuad C'35 
C36 as w«a M control! C37 and 
oontrolUng jfolv^ 37 for the ^nW 



the bottom of Cbo drtlttoir. ThM tha 

jrancei tti head Bntauafly downwarfi fai dto 





ooBtral r^iw M, the ipMd of «dvuee by 
wuHlag tttia flc»w to be twonabt undor 



tbo bottom 

onirol t»lt 51 !• ^mM^^^^ 

^ Addltloa tn Ilia w confiolt, « dotted fins 
coaneeUoa Uin object of wlildb ii to 



i^TTIZZIlS ^T**^ me^novof r*thi« to 
!LSL^*-^ 15 and 16 to be 
©oMWMjiit the closore of the Bud drcndt 

S^r: ^ "^I^JL**!*^. «^ oottiiSi 

37 for QOntrcdUnp the Inflntios of iieeve» 1 1 

«j^ne «id pi6<«edlnjto Iniert^^ 

Ai tbne wtoat clxcelte can be of uiy 
lorm end m tbey ere Dot part of the » 
i«Qfion iuofitt aa tbe Ap;^^tfcm of die 
™^ *Mch em be cbtemcd tram trede 
jojnowu ii eoneenied, Jt baa net bean 
cMoicd aecenary to IlluatietB la detail 
«€h <»BtioU iprbo« atnicttt^ 
torn. The oootxol of mla flmr fiiaUf ^ 
22? i?l ^ JnpTOMe off 10%. Tina, 
emi tr tbo bore hole vaawi dnoufih ea 
L vfalbh taei * 



bdyg locuted wt the 

wuBiia tool, tba tmonre at tb« bottooi 
to tlie cQuwinlomU w». When 

*• «)J?. then the coBtroirSJi'SlS b£ 

»*»««• 16 fBBoftei the bottom end a< the 
tawicMed ocoe. the cantnS^iS^^ fa? 
fomlfig Ae outer deeve. b thtoaaSe?! 

tuUng and e new sectloB of tuUna, the end 
Wng taMhitSeen Me 
inmcatwJ Iqrm of tiibfaig re4o. Ttaos ^ 
JMjdhiae conrtwcted eiiiSr , pifaS 
toWngJoint to be made ^ STta- 



deeM and tsUnjt c»b be of arS^^ 
Elided that «S meoharfcal 
"i»«c>«i« to tiike tba placTT^ 
^kSoaal tubing. Thna Oie laveaSon e»- 
«empaaa* Ae mm> of fonniag a MtateaS 
withottt BMUnt « sleeve 6. ^ 

-JUi Jll!!2*5. *? abow^noaaoned 

.,j?q yy' the cpntroii edvandne tbo 
IS? XSET^ tieevea ft, u 

preidouity fozmed potdoaT ^ 



oaUy le^lD a tf^ibt incinue bi rfeeve aad 

c^^wn. Acaia ttirtU be aoted la&i alQioucb 

U alwHyi poa^le to nuke the fleova 
b««ae tbe n^al IbereoC ii aelectedto 

l5»P2?^t^^ ■'"^ caa 

anu DO ninotded aonBAllvi t — — — — ^ w«m v» wb oniiea iioie 

mde by aiacUnl^ Oa faunr widlflfaZ 



WHAT T¥B CLAIM 

mMtod of cxptomtwy driUinc 
pMw^g iMlbig e liob and mouSSgi 

tnbe prem 
faimaiol watw. 
2. A Bietbod 



of eiplofatofv dHtBae 
diilSni a bole pratnTa 
tool downwardly (hibngb the mCi. 
M a tiibbig around the mdl of the 
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driUcd hole slrnxUtwioottBly with tho 

SSS^*^ the dfUUag tool fa MpaaSa 
i?i;S5^!HJ!2L*^ moulded mWng 

caj« the drfChig tool to p^'SS^ 

/.A mettioi) aeeoiains to clafaoi 6. In 
J«2^nwnMtag of the il^ It oSdI o5 

Vft S?'^!^'* « 



nachliio for canylng out tba 
body tad pcMidcmed Mow^I 

«.iVci3S!!?M £^7^*5 « too 



to 



looted flmtcrfrii m MtttroOfld lo u to 

tBKltlgb U U> 




<7H*drinl portion of the bodT fi^wSl! 
<«^g Into » mfcir iSi^XtSJ 
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In tbe bottom of a bole 
nod for contimiing tkub fk 
ttOttkSing matetUL 
22. A machliwi acccsrdhs to olalm 21 
5 wliea dependent on dalm 19^ In wMch iaU 
control mevni b ndauted to set on receptioa 
of &n Impnlte ftom tno premira naaor sucJi 
that, wnen Xboptestun sensed by the sensor 
exceeds • predetetndned ^mlne, itld caatrol 
10 meawamset the deilveiyol mud to the drill 
tool end to tHop, both the ileeveB to bUlftta. 
IheoreecltlBLSdmier d^reiy vidve to cloM, 
tbe or eeeh delivery vatv^ tot tbe moulding 
ronteilnl to dose nt tbe outlet irom tbe or 
15 each static ToiKor once the mixer has been 
dmfamd of hardener, the swiAcUng olf ol the 
eteaeliheaUng eleinentoiicultftndehaft to 
the macUocTifr piognm dowmrudi.. 
23* A DmcbfaiD aocordng to any of 4 
20 20 to 22, fai ^oh aald control mea 



nttaUa for Kar _ 



dndes means for eutomaticaHy setting in 
motion the inflation of the fim rleeve 
deflation of tbe second sleeve aniS its 
descent under the coatrtd of a first end of 
stroke stop in said hvdranllc jaok. a second 25 
end of strolce stop berag connected to means 
lor setting in motion mflatton (HE flic second 
sleeve, deflation of tbe flrtt deeve and ibe 
filUng of tbe other nniudav chamber In aald 
hydmidic Jaelu 30 

24w A method €i£ exploratory drilling 
dntntantially as hcndn doscrlbed. 

25. A maehlae fet- oxplotntoiy drilling 
snbstnatially as berdn deaecibed wiS 
refcxenoo to the acoonipBayfaig drawings 35 

A. A- THORNTON & CO*. 
Hoitbnmberland House » 
300-^306 Bldk Holboni, 
Loadonrw.C,l. 
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